A size selective vascular barrier in the rat area postrema formed by perivascular macrophages and the extracellular matrix.
The fenestrated microvasculature of the area postrema shows a less restrictive blood-brain barrier than is found in other areas of the CNS. We have studied the expression and relationship of vascular endothelial tight junctional proteins, astrocytes, macrophages, and the extracellular matrix with the extravasation of fluorescently tagged dextrans and sodium fluorescein in the rat area postrema. Glial fibrillary acidic protein (GFAP) -positive astrocytes were present within the area postrema which was surrounded by a dense zone of highly GFAP-reactive astrocytes. Expression of the tight junction proteins claudin-5, -12 and occludin was absent, although diffuse cytoplasmic claudin-1 immunoreactivity was present. The extracellular matrix of the endothelium showed two non-fused thickened layers of laminin immunoreactivity. CD163 and CD169 immunoreactive perivascular macrophages were located within lacunae between these two laminin layers. Fluorescently tagged dextrans (10-70 kDa) passed from the vasculature but were retained between the inner and outer laminin walls and rapidly sequestered by the perivascular CD163 and CD169 macrophages. Three-kilodalton dextran diffused into the parenchyma, but was retained within the boundary of the area postrema at the interface with the highly reactive GFAP-astrocytes, while sodium fluorescein (0.3 kDa) passed from the area postrema into surrounding CNS areas. Our observations suggest that despite the absence of a tight blood-brain barrier, a size selective barrier restricting the movement of blood solutes into the parenchyma is present in the area postrema. We suggest that the rapid uptake by CD163 and CD169 macrophages together with the non-fused laminin immunoreactive layers of the extracellular matrix plays a size selective role in restricting movement of serum proteins and other blood borne macromolecules over 10 kDa in to the area postrema.